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U.  S.  SHI  PBUI  LDI  NG  STANDARDS  PROGRAM: 
LONG-RANGE  PLAN 


Y o s h i  nonu  I  chi  nose 
Vice  Pr es i  dent 
I  HI  Mari  ne  Technol  ogy  I  nc 
New  York,  New  Yor k 

ABSTRACT 

I  shi  kawaj  i  ma-Hari  ma  Heavy  I  ndustri  es/l  HI  -  Mari  ne  Technology  is  developing 
a  long-range  plan  for  the  U.S.  shipbuilding  standards  program  under  a  sub¬ 
contract  with  Bath  Iron  Works  Corporation  acting  in  its  capacity  as  manager 
of  the  Shi  p  Pr oduc i  bi  I  i  t y  Program. 

Primary  emphasis  of  the  long-range  plan  is  directed  at  near  term  (2  to  3 
year)  priorities  to  achieve  ma x i  mu m  benefits  at  both  industry  and  individual 
shipyards  levels.  Secondary  emphasis  is  aimed  at  developing  midterm  (5  to  1 
year)  and  long-term  (10  to  20  year)  goals  to  serve  as  planning  guidelines  for 
ongoing  efforts. 

The  basic  goals  and  objectives  of  the  U.S.  shipbuilding  standards  program 
long-range  plan  are  summarized.  Included  are  such  examples  as  the  need  to 
reduce  design  and  engineering  cycle  time  costs,  the  need  to  shorten  manufactur¬ 
ing  lead  t  i  me  s  for  critical  ma  t  e r  i  a  I  s ,  and  the  desirability  of  i  mp I  e  me n  t  i  n  g 
outfit  unit  construction  and  accuracy  control  concepts.  The  r  e  c  o  mme  n  d  e  d 
organizational  infrastructure  for  standards  d  e  v  e I  o  p  me  n  t  is  addressed,  and 
appropriate  divisions  of  responsibility  among  ASTM  Committee  F -  2 5  on  standards, 
SNAME  Panel  SP-6  on  standards  and  specifications,  the  government,  shipbuilders, 
regulatory  agencies,  supporting  industries  and  other  concerned  parties  are 
discussed. 
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task.s-?q _ U.S.  SHIPBUILDING  STANDARDS  LONG-RANGE  PLAN 


1.  TASK  OBI  ECTI  VE 

A.  PROVIDE  GUIDELINE  FOR  THE  U.S.  SHIPBUILDING  INDUSTRY  TO 
ESTABLISH  THEIR  SHIPBUILDING  STANDARDS  LONG-RANGE  DEVEL¬ 
OPMENT  PLAN,  BASED  UPON  THE  KNOWLEDGE  AND  EXPERIENCE  OF 
THE  JAPANESE  SHIPBUILDING  INDUSTRY  ON  STANDARDIZATION 

B.  DIRECT  PRIMARY  EMPHASIS  AT  SHORT- TERM(  2- 3)  YEARS)  PRIORITY 
GOALS  TO  ACHIEVE  MAXIMUM  BENEFITS  AT  BOTH  INDUSTRY  AND 

I  NDI  VI  DUAL  COMPANY  LEVELS. 

C.  PLACE  SECONDARY  EMPHASIS  ON  DEVELOPMENT  OF  MID-TERM  (5-7) 
YEARS)  AND  LONG-TERM  (10-20  YEARS)  GOALS  TO  SERVE  AS  PLAN- 
Nl  NG  GUI  DLI  NES  FOR  ONGOI  NG  EFFORTS. 
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APPROACH 


A.  CONDUCT  A  BACKGROUND  SURVEY  OF  THE  SHIPBUILDING  INDUSTRY 
TO  INVESTGATE  THEIR  NEEDS  FOR  STANDARDIZATION,  AND  THE 
STATUS-QUO  OF  STANDARDIZATION  EFFORTS  IN  U.S.A. 

B.  CATEGORIZE  STANDARDS  BY  THEIR  INFLUENCE  TO  THE  INDUSTRY 

( I .  E . ,  NATIONAL,  INDUSTRY,  COMPANY  LEVELS)  AND  BY  THEIR 
FUNCTI  ONS  ( I .  E. ,  PRODUCTS,  DESI  GN/ ENGI  NEERI  NG,  PERFORMANCE, 
TESTI  NG/ 1  NSPECTI  ON,  PRODUCTI  ON,  ACCURACY  STANDARDS) . 

C.  ORGANIZE  AND  CATEGORIZE  STANDARDS  ITEMS  IN  A  FORM  OF  A 
"TREE  STRUCTURE". 

D.  SELECT  AND  PRIORITIZE  STANDARDS  ITEMS  FROM  THE  "TREE 
STRUCTURE,  AND  CLASSIFY  INTO  SHORT-TERM,  MID-TERM,  LONG¬ 
TERM  GOALS, 

E.  PROVIDE  GUIDELINES,  FOR-  RESPONSIBLE  ORGANIZATIONAL  STRUC¬ 
TURES  TO  DEVELOP  AND  IMPLEMENT  STANDARDS,  CODING,  ETC, 


STANDARDS  CATEGORIES  BY  PREDOMINATE  LEVELS 

NATIONAL  STANDARDS  STANDARDS  ENFORCED  By  GOVERNMENT 

RULES/ REGULATI  ONS. 

FEATURES:  STANDARDS  INTERRELATED  TO  INTER¬ 

NATIONAL  STANDARDS,  RULES/ REGUL¬ 
ATI  ONS  (ISO,  I  MCO,  I  ACS,  ETC.  ) 
AND/OR  FEDERAL  REGULATIONS  (USCG, 
USN,  ETC.) 

EXAMPLES:  UNITS,  CODES,  LIFE  SAVING  EQUIP¬ 

MENTS,  FIRE  APPLIANCES,  ANCHORS, 
VALVES,  ETC. 

I  NDUSTRY-  Wl  DE  VOLUNTARY  STANDARDS  ESTABLISHED  BY  PRIVATE 

STANDARDS  ORGANIZATIONS  ACCEPTED  BY  THE 

I  NDUSTRY  ( ASTM,  SNAME,  I  EEC,  ETC. ) 

FEATURES:  STANDARDS  USED  NATION-WIDE  BY  THE 

I  NDUSTRY  AS  CRI  TERI  A  OR  YARDSTI  CKS, 

EXAMPLES:  DESI  GN  CRI  TERI  A/SPECI  FI  CATI  ONS, 

FITTINGS,  EQUIPMENT,  QUALITY, 
TESTI  NG/I  NSPECTI  ON,  PERFORMANCE. 

COMPANY  IN-HOUSE  STANDARDS  ESTABLISHED  BY  I  NDI VI  - 

STANDARDS  DUAL  COMPANI  ES. 

FEATURES:  STANDARDS  TO  MEET  COMPANY'S  PECU- 

L I  AR  REQUI  REMENTS. 

EXAMPLES:  DESI  GN/ENGI  NEERI  NG,  PRODUCTI  ON, 

TESTI  NG/I  NSPECTI  ON,  MATERI  ALS, 
MODULES,  MANUALS,  ETC. 
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CATEGORIZATION  BY  FUNCTIONS 


PRODUCTS  STANDARDS 
EXAMPLES: 

DESI  G N /  ENGI  NEERI  NG 
STANDARDS 

EXAMPLES: 


BASI  C  FI  TTI  NGS,  EQUI  P  ME  NT  S ,  ETC.  , 
COMMONLY  USED  I  N  SHI  P1  S  SYSTEMS. 

ANCHORS,  Bl  TTS,  DOORS,  PI  PE  j  01  NTS 
LIGHTING  FIXTURES,  ETC. 

DESIGN1  CRITERIA,  SPECIFICATIONS, 
ETC.  ,  FOR  SHI  P1  S  SYSTEMS. 

STANDARD  SPECIFICATIONS,  CALCUL- 
ATI  ON  FORMS, .  ANALYSI  S  METHODS,  ETC. 


FUNTIQNAL  PERFORMANCE  STANDARD  SPECS  FOR  MACHINERY  AND 
STANDARDS  EQUIPMENT,  MATERIALS,  COMPONENTS. 


EXAMPLES 


TESTI  NG/ I  NSPECTI  ON 
STANDARDS 

EXAMPLES: 


PRODUCTI  ON  PROCESS 
STANDARDS 

EXAMPLES: 


STANDARD  PERFORMANCE  SPECS  FOR 
LI  FE  BOATS,  NAVI  GATI  ON  EQUI  PMENTS, 
PUMPS,  GENERATORS,  SWITCHBOARDS, 
VALVES,  PAINTS,  ETC. 

TESTING/INSPECTION  PROCESSES, 
ACCEPTANCE  LEVELS,  ETC. 

STANDARD  PROTOCOLS  OF  SEA  TRIALS, 
SYSTEMS,  STANDARDS  FOR  SURFACE 
TREATMENT  AND  PAI  NTI  NG,  ETC. 

CONSTRUCTION  METHODS,  OUTFITTING 
METHODS,  WELDI  NG  PROCESSES,  ETC. 

STANDARD  PROCESSES  FOR  HULL  CON¬ 
STRUCTION,  PIPE  FABRICATION,  SHAFT 
ALIGNMENT,  ETC. 


ACCURACY/TOLERANCE  ACCEPTANCE  LEVEL  OF  ACCURACY 

STANDARDS  TOLERANCE  IN  PRODUCTION. 


EXAMPLES:  ACCURACY  OF  HULL  STRUCTURE,  PIPE 

j  01  NTS,  SHAFT  ALI  GNMENT,  ETC. 
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STANDARDS  TREE  STRUCTURE 


PURPOSE:  TO  ORGANIZE  AND  SYSTEMATIZE  ALL  STANDARDS 

I  TEMS,  AND  CLASSI  FY  THEM  I  NTO  STANDARDS 
CATEGORIES  IN  A  FORM  OF  A  TREE  STRUCTURE  TO 
I  DENTI  FY  THE  FAMI  LY  GROUP  THEY1  BELONG  TO. 


FORMAT:  at  eACh  StAndARdS  LEVEL  (NAtIonAL,  INDUSTRY, 

COMPANY  LEVELS);  CLASSIFY  STANDARDS  ITEMS 
INTO  FUNCTIONAL  grouPS  (products,  DEsIGN/ENG- 
I  NEERI  NG,  ETC. )  AND  THEN  I  NTO  SYSTEMS  OR 
WORK  PROCESSES  (HULL  STRUCTURE,  HULL  OUT- 
F I  TTI  NG,  ETC. ) ,  AND  FI  NALLY  I  NTO  I  NDI VI  DUAL 
I  TEMS. 
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EXAMPLE  OP  TREE  STRUCTURE 


IMCO 

SOLAS 

ISO 

EEC 

LAGS 

ILO 

Others 


Raw  material 


General  provisions 

Products  Standards 

Functional  performance 
standards 
Testing/inspection 
standards 

Production  process, 
accuracy  standards 


Raw  material 


-  Secondary  material 

-  Common  basic  components 
-Products  standards 

-Design/engineering 

standards 

-Production  process, 
accuracy  standards 
-Testing/inspection  standards 


•Basic  standard  drawings 


A 
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National 

standards 

(B) 


Industrial 

standards 

(C) 


Raw  Material 


—  Ferrous  (Steel  &  alloys) 

-  Non-ferrous  (Copper,  etc.) 
-Chemicals  (Rubber,  plastic,  etc.) 
_  Ceramics  (Cement, glass, etc.) 


Secondary  Material 


r-  Ferrous  (Wire  ropes,  exp  .metal,) 

-  Non-ferrous  (Soldering  metal,  etc .) 

-  Chemicals  (Adhesives,  nylon, etc.) 

-  Ceramics  (Concrete,  tiles, etc.) 


b  F-25.01 


Basic  Components 


- Bolts,  nuts,  screws,  valves,  etc. 


L 


Products  Standards 


'  Hull  Outfitting 


■  Machinery  Outfitting 


r-  Machinery  Outfitting  -£ 


Funtional  Performance 
standards 
[Testing/inspection 
standards 


“Hull  Outfitting 


Accuracy  Standards 


H: 


Outb'd  fitting 
Cargo  gears 
L_  Hull  piping 


F-25.01, 

F-25.13 

F-25.03 

F-25.08 

F-25.13 


L  Accommodation  F-25.03 


r-  Machinery  fitting  F  -25 . 1 1 
— j-  Machinery  piping  F-25 . 13 
L  Shafting  F-25. 11 


"Electric  Outfitting  — J 


_  Electric  fitting  -j 
_  Lighting  fixtures 

_  Wiring  fixtures 
_  Communic'n, 

instrm'ts 


-  F-25. 10 


■*-  Cables 
Vibration 

— p  Nomenclature, symbols|-F-25 .03 
L  Hull  fitting 


J 


Machinery  design  -i 
Nomenclature  J"  F-25. 11 


"Electric  Outfitting 


•  Automation  Control  — 1 


j— Navigation  Equipment  — f 


t  Computer  application 
System ,  units 
Production  Process/  |  r-  Hull  Structure 


Outfitting 


i—  Electric,  common- 
— j-  Nomenclature  -  F-25 . 10 

L  Electric  fitting  - 

r-  General 
—  Instrumentation 

-  Electric  noise 

-  Control  fittings 

-  Radar 

-  Gyro  compass 

-  Depth  finder 

_  Magnetic  compass  F-25 .06 
-  F-25 .09 

-F-25 .07, 04 
-F-25. 07, 03 


b  F-25 .06 


b  F-25. 10 
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Company  la-House  Standards  (D) 


j^RaW-Malejialj 


r-  Ferrous 

-  Non-ferrous 

-  Chemicals 

-  Ceramics 


r-  Ferrous 


Secondary 

Material 


-  Non-ferrous 
■  -  Chemicals 

-  Ceramics 


Large  castings 
Components 

-Wood  Structure  (excl.  ref.  &  accom.) 
“  Deck  covering 

-  Paint,  corrosion  protection 

-  Navigation  communication 
“Mooring,  towing 

-Masts,  cargo  gears,  hatch  covers 

-  -  Other  outboard  outfitting 
-Lighting,  Ventilation 

“  Hull  piping 

-  Cargo  oil  &  ballast  piping 

-  Refrigeration 

“  Accommodation  wood  structure 

-  Accommodation  furnitures 

-  Deck  machinery 

“Main  engine 

-  Boiler 

-Shafting,  propeller 

-  -  Auxiliary  machinery 

-  Smoke  stack,  vent  ducts 

-  Machinery  piping 

-  Instrumentation 

-  Primary  electric  source 

-  Secondary  electric  source 

-  Lighting,  signal  lamps 

--  Communication,  nav.  equip.,  instr't. 

-  Cable  fixtures 
-Cable 

-  Wireway  fixtures 

-  Wireless  telegraph 
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Company  I  n-  House  Standards  ( D) 


Basic 

Components 

(Common) 


Bolts,  nuts 
Valves 
Shackles 
Pipes 


pSy  mb o I  s 
-Protocols 

Engineering,  ^-Drafting 
General  —  B a s i  c  provi si  ons 

-Comp ut er  application 
—  Ad  mi  ni  strati  on,  engi  neeri  ng 


Funct  i  onal 
Desi  gn 


Design/ 

Engineering 

Standards 

Wo  r  k  i  n  g  Plan 
Desi  gn 


Mo  d  u I  e 
Desi  gn 


Basic  design 
Hu  1 1  structure  desi  gn 
Hull  outf  i  tti  ng  desi  gn 
Mach,  outfitting  design 
Electric  outfitting  design 
I  n  s  t  r  u  me  n  t ,  control  design 
^  We  I  d  i  n  g ,  surface  p  r  e  p 1  n ,  painting 

Hull  structure 
Hull  outfitting 

Machinery  outfitting 
El  ectri  c  outfi tti  ng 
I  n  s  t  r  u  me  n  t  a  t  i  o  n 
L  Outfitting  (common) 

pHull  structure 
-Hull  outfitting 
--Machinery  outfitting 

-  El  ectri  c  outfi  tti  ng 

-  I  n  s  t  r  u  me  n  t  a  t  i  o  n 
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6,  STANDARDI  ZATI  ON  GOALS 


SHORT- TERM  GOALS  (  2-  3  YRS)  : 

PRODUCTS  STANDARDS 

FUNCTIONAL  PERFORMANCE  STANDARDS 

DESI  GN/ ENGI  NEERI  NG  STANDARDS  (BASIC) 


Ml  D-  TERM  GOALS  (  5-  7  YRS)  : 

DESI  GN/ ENGI  NEERI  NG  STANDARDS  (LONGER  TERM) 
TESTI  NG/ I  NSPECTI  ON  STANDARDS  (BASIC) 
PRODUCTION  PROCESS  STANDARDS  (BASIC) 


LONG-TERM  GOALS  (  10- 20  YRS) 


DESI  GN/  ENGI  NEERI  NG 
TESTI  NG/  I  NSPECTI  ON 
PRODUCTI  ON  PROCESS 
ACCURACY/ TOLERANCE 


standards  (longer  term) 

STANDARDS  (LONGER  TERM) 
STANDARDS  ( LONGER  TERM) 
STANDARDS 
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1-25 


Type  of  Standards 

Product  Standards 


Functional  Perform 
ance  Standards 


Design/Engineering 
co  _  Standards 

CT)  ^ 


TestingAnspection 

Standards 


Production  Process 
Standards 

Accuracy  Standards 


Major  Users 

Benefits 

Shipyard 

Design 

Vendor 

Purchasing 

Regulatory  Bodies 

Inspection 

Shipyard 

Design 

Vendor 

Purchasing 

Regulatory  Bodies  1 

Inspection 

Shipyard 

Design 

Production 

Shipyard,  Vendor,  Inspection 

Shipowner  Production 

Regulatory  Bodies 


Shipyard  Production 

Shipowner  Inspection 

Regulatory  Bodies 


Development 

Circumstances  Time  Priority 


Can  be  developed  Short  Short-term 

independently 


Can  be  developed  Short  Short-term 

independently 


Should  be  based  on  Need  time  to  Short-term 

proven  standard-  coordinate  within  & 

ized  products  industry  or  company  Mid-term' 

No  restrains  Need  time  for  Mid-term 

coordination  with  & 

the  groups  con-  Long-term 

cerned 


Will  be  enhanced  if  Need  time  for  Mid-term 

products /functional/  coordination  with  & 

design  standards »  the  groups  con~  Long-term 

etc  o are  established  cerned 


7.  ORGANIZATIONAL  FOR  STANDARDIZATION. 


OBI  ECTI  VE:  TO  DEFINE  RESPONSIBILITIES  AT  EACH  LEVEL  FOR 

STANDARDS  PLANNING,  DEVELOPMENT,  IMPLEMENTA¬ 
TION  AND  FOLLOW-UP. 

FUNCTI  ONS  REQUI  RED: 

-  PLANNING  &  DETERMINATION  OF  LONG-RANGE  PLAN 

-  DEVELOPMENT  OF  STANDARDS 

-  APPROVAL  AND  ENACTMENT  OF  STANDARDS 

-  PUBLI  CATI  ON  OF  STANDARDS 

-  FOLLOW-  UP  &  MAI  NTENANCE  OF  STANDARDS 


BASI  C  TASK  GROUP  STRUCTURE: 

-  STANDARDS  COMMITTEE:  DETERMINE  LONG-RANGE 

AND  ANNUAL  DEVELOPMENT  PLANS, 

APPROVE  FI  NAL  DRAFT  STANDARDS. 

-  DIVISIONAL  COMMITTEES:  ORGANIZED  UNDER  STAN¬ 

DARDS  COMMITTEE  BY  FUNCTIONS  TO 
DRAFT  LONG-RANGE  &  ANNUAL  DEVELOP¬ 
MENT  PLANS,  EVALUATE  DRAFT  STANDARDS 
DRAFTED  BY  WORKI  NG  COMMI TTEES. 

-  WORKING  COMMITTEES:  ORGANIZED  UNDER  EACH 

Dl  VI  SI  ONAL  COMMI  TTEE  TO  DRAFT 
STANDARDS. 
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8,  RECOMMENDED  U.5.  SHIPBUILDING  STANDARDS  LONG-RANGE  PLAN 

A.  FI  NAL  REPORT:  FORMAT 

VOLUME  I  :  -  EXECUTI  VE  SUMMARY 

BACKGROUND  CONSIDERATIONS  & 
GUIDELINES  FOR  STANDARDIZATION. 

APPENDICES:  -  BACKGROUND  SURVEY  RESULTS. 

JAPANESE  APPROACH  TO  STANDARD- 
I  ZAT I  ON  I  N  SHI  PBUI  LDI  NG. 

VOLUME  II:  -  RECOMMENDED  U.S.  SHIPBUILDING 

STANDARDS  LONG-RANGE  PLAN. 

GUI  DELI  NES  FOR  SELECTI  ON  AND 
ASSESSMENT  OF  STANDARDS. 

GUI  DELI  NES  FOR  CODI  NG  AND  COM¬ 
PUTER  APPLICATION. 

APPENDICES:  -  STANDARDS  TREE  STRUCTURE. 

LI  ST  OF  STANDARDS  I  TEMS  CAT E G- 
ORI  ZED  BY  PRI  ORI  TY  ORDERS. 
STANDARDS  PUBLICATION  FORMAT 
EXAMPLE  OF  SYSTEM  CODES 

VOLUME  III:  -  CATALOGUE  OF  EXISTING  SHIPBUIL¬ 

DING  STANDARDS,  COMMERCIAL  & 
NAVY, 
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(  EXAMPLE)  STANDARD  ITEMS  CATEGORIZED  BY  PRIORITY  ORDERS 


APPENDIX  C 


EXPLANATI  ONS 


1.  RATIONALE 


This  column  indicates  the  effects  or  benefits  of  standardization, 

2  to  4  most  effective  rationales  are  selected  for  each  standard, 

01  -  I  mp  r  o  v  e  c  o  mmu  n  i  c  a  t  i  on,  save  labour 

( e ,  g ,  s  mo  o  t  h  e  r  negotiations,  mi  n  i  mi  z  e '  conflicts) 

02  -  I  mprove  approval  work,  save  labour 

( e ,  g ,  s  i  mp  I  i  f  y  plan  approval,  shorten  approval  t i  me ) 

03  :  I  mpr ove  i  nspect i  on  work,  save  I  abour 

(e.g.  si  mpl  i  f  y/ el  i  mi  nat  e  inspection,  shorten  inspection 
ti  me,  el  i  mi  nat  e  dupl  i  cati  on) 

04  -  Improve  desi  gn/engi  neeri  ng  work,  save  labour 

( e ,  g ,  reduce  engineering  ma  n  h  o  u  r  s ,  mi  n  i  mi  z  e  design 
changes,  improve  accuracy  of  drawings) 

0  5  -  Improve  purchasing  work,  save  labour 

(e.g.  simplify  ordering,  minimize  estimation  work) 

0  6  -  I  mp  r  o  v  e  production,  save  labour 

( e ,  g ,  i  mp  r  o  v  e  productivity,  reduce  ma  n  h  o  u  r  s ) 

0  7  -  Stabilize  or  i  mprove  tech  no  I  ogy  I  eve  I 

(e.g.  stabilize  and  improve  engineering  and  production 
technology,  e  I  i  mi  n  a  t  e  inconsistency  in  design  or  s  p  e  c  i  - 
f i  cati  ons) 

0  8  -  Mai  ntai  n  or  i  mprove  quality 

(e,  g,  mai  ntai  n  qua  I i  ty,  i  mprove  rel i  abi I i  ty) 

09  -  Reduce  cost 

(e.g.  avoid  over  design,  reduce  tailor-made  products)  - 

10  -  Shorten  delivery  t  i  me 

( e ,  g ,  reduce  purchasing  t  i  me ,  allow  stocks) 
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2,  STATUS 


This  column  indicates  the  organization,  rule  or  regulation,  institute, 
etc, ,  i ssui  ng  and  control  ling  the  standard, 

3,  CATEGORY 

This  col  u mn  indicates  characteristics  of  the  standard, 

N  -  Nat i  onal  standard 
!  -  I  ndust  ry-  wi  de  standard 

H  ■  Company  in-house  standard 

4,  F  -  2  5  COMMITTEE 

This  column  indicates  the  code  number  of  AS  T  M  F  -  2  5  sub- commi  tt  ees 
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NO 

ITEM 

RATIO 

-NALE 

STATUS 

CATE 

-GORY 

F-25 

COMM 

■ 

Manhole  cover.  Access  hatch  cover,  etc. 

02  04 
05  08 

MASS 

ABS 

ISO 

I 

03 

2 

Rigging,  Lines,  Blocks 

mm 

Sail 

■Aail 

MASS 

I 

03 

3 

Anchor 

m 

MASS  • 
ABS 

ISO 

N 

03 

■ 

Anchor  chain 

32  04 

35  08 

Mass 

ABS 

ISO 

N 

03 

5 

Anchor  chain  controller 

02  04 
05  08 

mass 

ISO 

N 

03 

6 

Bitt,  Bollard 

02  04 

05  08 

PCC 

ISO 

N 

03 

■ 

Chocks 

02  04 

05  08 

PCC 

ISO 

I 

03 

8 

Eye  plate.  Ring  plate 

04  05 

08  10 

MASS 

DIN 

JIS 

I 

03 

9 

Handrail,  Handrail  stanchion 

04  05 

08  10 

mass 

ISO 

I 

03 

10 

Step,  Vertical  ladder 

■ 

MASS 

ISO 

I 

03 

11 

Pilot  ladder 

02  04 

05  08 

ISO 

N 

03 

1? 

Weather  tight  steel  door 

02  04 

05  08 

MASS 

ISO 

I 

03 

13 

Round  scuttle,  Window 

02  04 

05  08 

'Mss 

ABS 

ISO 

I 

03 

14 

Bottom  plug 

ISO 

I 

03 

15 

16 

\ 

- 

17 

Table  -  I  Short-term  Products  Standards 
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NO 

ITEM 

RATIO 

-NALE 

STATUS 

CATE 

-GORY 

F-25 

COMM 

■ 

Bosun  store  equipment  (bosun  chair  etc.) 

01  04 
05  08 

MASS 
.  JIS 

I 

03 

2 

Derrick  boom 

02  04 
05  08 

MASS 

ISO 

1 

03 

3 

Goose  neck  bracket 

■ 

MASS 

ISO 

I 

03 

■ 

Topping  bracket 

02  04 
05  08 

MASS 

ISO 

I 

03 

5 

Boom  rest 

04  05 
08  09 

Ei 

I 

03 

6 

Fittings  of  bitter  end  of  anchor  chain 

04  05 
08  09 

JIS 

I 

03 

■ 

Fairleader 

04  05 
08  09 

DIN 

JIS 

I/H 

03 

8 

Ladder  and  platform 

04  05 
08  09 

MASS 

I 

03 

9 

Ladder  and  platform  (tank,  hold) 

04  05 
08  09 

MASS 

I 

03 

10 

Ladder  and  platform  (engine  room) 

04  05 
08  09 

MASS 

I 

03 

ll 

Ladder  (in  accommodation) 

04  05 
08  09 

MASS 

I 

03 

l? 

Ship's  side  ladder  for  pilot 

02  04 
05  08 

PCC 

I 

03 

13 

Door  for  accommodation 

04  05 
08  09 

MASS 

I 

03 

14 

Door  for  store  (non-tight  door) 

04  05 
08  09 

JIS 

I/H 

03 

15 

Inventories 

04  05 
08  10 

MASS 

FED 

MIL 

I/H 

03 

16 

Fittings  for  store  and  work  space  (shelf  etc.) 

04  05 
08  09 

MASS 

FED 

I/H 

03 

17 

Hydrant  box.  Hose  box 

■ 

MASS 

ABS 

I/H 

03 

Table  -  2  Mid-term  Iroducts  Standards 
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ITEM 

RATIO 

-NALE 

1 

Side  port  j 

02  04 
05  08 

Water  tight  door 

02  04 
05  08 

Sequring  device  for  cargo  hatch  cover 

04  05 
08  09 

Mast,  Derrick  post 

04  05 
08  07 

Ventriser  (cargo/ inert  gas  vent) 

04  05 
08  09 

Pressure  vacuum  breaker 

04  05 
08  09 

Rudder  carrier 

04  05 
08  09 

Tanks  (miscellaneous  use) 

04  05 
j  08  .09 

Container  lashing  device 

j  04  05 
08  09 

STATUS 


'  CATE 
-GORY 

F-25 

COMM 

I/H 

03 

I 

03 

I/H 

03 

H 

03 

I 

03 

I 

03 

I/H 

03 

I/H 

03 

I/H 

03 
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RECOMMENDED  ORGANIZATIONAL  STRUCTURE  FOR 
STANDARDS  DEVELOPMENT 

A)  National  Standards 


Wo  r  k  Process 


Responsi  bl  e  Organi  zati  on 


Planning,  long-range  plan  Ma r Ad  (commercial,  actual  planning 
goal  s  assi  gned  t  o  S  N A  ME  SP- 6) 

Devel  o  p  me  n  t  ANSI  (related  to  I  SO) 

ASTM,  F  -  2  5  (others) 


Approval/Authorization  S NAME  S P-  6 


E  n  a  c  t  me  n  t 


Ma  r  Ad 


Publ  i  cat  i  on/ Di  st  r  I  but  I  on  ANSI  or  ASTM 


Follow-up  S N AME  SP-6  (actual  work  assigned 

to  ANSI  or  ASTM) 


Recognition,  re  comp  I  i  ance  U,  S ,  C,  G, 
w/i  nternati  onal ,  Federal 
laws,  regulations 
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8  Industry  Vol  unt  ary  Standards 


Wo  r  k  Process 

Res  pons i  bl  e 

Planning,  long-range  plan 
goals 

S NAME  SP- 

Devel  opment 

AST M  F- 25 

Appr  oval /Authorization 

S NAME  SP¬ 

E  n  a  c  t  me  n  t 

AS  T  M 

Publ i  cat i  on 

A  S  T  M 

Organi  zat i  ons 
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NSSP  CATALOG  OF  STANDARDS  FOR  SHIPBUILDING  *****  DATE  8i.C5,09  PAGE  231 


C3 

582. _ 3 _ 

.  ...2 

..  . 

— 

CATALOG  BY  F-25  SUB-CQMmITTEE? 
SORTED  ON  SH9S  ♦  STANDARD  TYPE  C 

POTENTLIOI 

. 

F-25 

COMH 

TYPE  OF 
SUBS  STANDARD 

POTENTL  crg 
bENEFITS  CODE 

NO.  OF 
STANDARD 

RV  RF  SYNONYMS 

YK  YR  ORGCO  S T ANDARD- 1  YR 

S  Y 
ORGCO 

NONYMS  SYNONYMS  MOD 

$TAN0ARD-2  YR  ORGCO  STANOARO-3  VR  REDD 

SYSTEM 

UNITS 

TSK 

NO 

- C 

s 

•2 - C- 

U  »  J 
— 1 — 

E  C  T 

•-C - A - 

CATEGORY 

~C - 

STANDARD  TITLE.. 

•2 - C— 

J  •• 

C3 

582  5 

HITT.  BOLLARD 

2  DIN 

AND  CLEAT 

81921 

69 

3 

BELAYING  CLEATS  FDR  FIBRE  HOPES 

M 

3 

C3 

552  5 

hlTT.  BOLLARD 

‘  2 

AND  CL= 

HOR 

AT 

62(54 

72 

3 

bollards,  summary 

M 

3 

C3 

562  5 

OlTT.  BOLLAKO 

2  JIS 

ANO  CLEAT 

F  2(1 1 

75 

3 

BOLt-ARDS 

M 

3 

03 

582  5 

CHOC* 

2 

DIN 

81415 

69 

3 

MuLTI-PoRRC'SE  CHCiCAS 

M 

3 

03 

562  5 

CHOC*  • 

2 

HMN_, 

451C2-1 

2 

• 

3 

ROLLER  CHOCK.  SUMMARY 

M 

3 

03 

582  5 

CHOC* 

2 

JIS 

F2CC3 

6B 

3 

CAST  IRON  DECK  END  ROLLERS 

M 

3 

03 

582  5 

CHOCK 

2 

JIS 

F2CC4 

76 

3 

STEEL  PLATE  DECK  END  ROLLERS 

M 

3 

C3 

582  5 

CHOC* 

•  2 

JIS 

F2CC5 

75 

3 

CLOSED  CHOCKS 

M 

3 

03 

582  5 

Chock 

2 

4 

JIS 

F2C17 

75 

3 

PANAMA  CHOCKS 

M 

3 

582  5 

FAIRLSAO 

2 

DIN 

.  819(6 

72 

* 

3 

PEDESTAL  FA1RLEADS  TOLD  MAN  FAIRLEAOS 1 

H 

3 

C3 

582  ,  5 

FAIRLSAO 

2 

,  HMN 

46LC2-2 

74 

3 

GUIDE  ROLLER.  SUMMARY 

M 

3  " 

03 

582  5 

FAIRLSAO 

2 

JIS 

F2G14 

69  75 

3 

FAIR-LEADS 

M 

3 

Figure  1-1  Effects  of  Standardization 


APPENDIX  A:  IREAPS  TECHNICAL  SYMPOSIUM  AGENDA 


TUESDAY,  SEPTEMBER  15 


8:00 

•3:30 

REGISTRATION 

GRAND  FOYER 

9:15 

GENERAL  SESSION 

FRANCIS  SCOTT  KEY 

BALLROOM,  NORTH  4c  CENTER 

SESSION  CHAIRMAN: 

J.R.  Vander  Schaaf 

Bath  Iron  Works 


•  WELCOME 

J.C.  Estes,  Bethlehem  Steel  Corp. 

•  SHIP  PRODUCTION  COMMITTEE  OVERVIEW 

E.L.  Peterson,  Peterson  Builders,  Inc. 

SHIP  PRODUCTION  COMMITTEE  PANEL 
OVERVIEWS: 

•  SP-2  —  Outfitting  and  Production  Aids 
L.D,  Chirillo,  Todd  Pacific  Shipyards  Corp. 

10:30  INFORMAL  DISCUSSION  PERIOD 

1 1 :00  GENERAL  SESSION  FRANCIS  SCOTT  KEY 

BALLROOM,  NORTH  4c  CENTER 
SESSION  CHAIRMAN:  Ei.  Peterson 

Peterson  Builders 
SPC  PANEL  OVERVIEWS  (contd) 

•  SP-1  l>  3  —  Facilities  and  Environmental  Effects 

R.  Price,  Avondale  Shipyards,  Inc. 

•  A  PROGRESS  REPORT  ON  THE  IREAPS 
PROGRAM 

E.R.  Bangs,  IIT  Research  Institute 
12:00  LUNCH 

1:30  GENERAL  SESSION  FRANCIS  SCOTT  KEY 
BALLROOM,  NORTH  4c  CENTER 
SESSION  CHAIRMAN:  L.D.  Chirillo 

Todd  Pacific  Shipyards 
SPC  PANEL  OVERVIEWS  (contd) 

•  SP-4  —  Design/Production  Integration 

TJ.  O’Donohue,  Newport  News  Shipbuilding 

•  Introduction-Ship  Produclblllty  Research 

Program 

J.C.  Mason,  Bath  Iron  Works  Corp. 

•  SP-6  —  The  National  Shipbuilding  Standards 

Program 

S. Wolkow,  Bath  Iron  Works  Corp. 

•  SP-t  —  The  Shipbuilding  Industrial  Engineering 

Program 

J.R.  Fortin,  Bath  Iron  Works  Corp. 

3:00  INFORMAL  DISCUSSION  PERIOD 

3:30  GENERAL  SESSION  FRANCIS  SCOTT  KEY 

BALLROOM,  NORTH  4c  CENTER 
SESSION  CHAIRMAN:  E.R.  Bangs 

nT  Research  Institute 
SPC  PANEL  OVERVIEWS  (contd) 

•  SP-7  —  Shipyard  Welding 

B.C.  Howser,  Newport  News  Shipbuilding 


•  0-23-1  — Surface  Preparation  and  Coatings 
J.  Peart,  Avondale  Shipyards,  Inc. 

•  SP-9  —  Education 

H.  Bunch,  University  of  Michigan 

5:15  RECEPTION  GRAND  FOYER 

-6:15  Sponsored  by:  IIT  Research  Institute 


WEDNESDAY,  SEPTEMBER  16 

8:00  REGISTRATION  GRAND  FOYER 

-3:30 

8:30  Concurrent  Sessions 

SESSION  1  FRANCIS  SCOTT  KEY 

BALLROOM,  NORTH  4c  CENTER 
SESSION  CHAIRMAN:  PJd.  Cofoni 

General  Dynamics 

•  THE  AUTOFIT  CAD/CAM  SYSTEM  FOR 
PIPING  ENGINEERING:  OPERATIONAL 
EXPERIENCE  AND  DEVELOPMENT  STATUS 

F.  Dahle,  Shipping  Research  Services  A/S 

•  AUTODRAW:  AUTOKON’S  INTERACTIVE 
GRAPHICS  SYSTEM  FOR  VIEWING  AND 
MANIPULATING  STRUCTURAL  MODEL 
DATA  INTO  COMPLETE  DRAWING 
DOCUMENTATION 

F.  van  Cuilenborg,  Shipping  Research 

Services  A/S 

•  USING  AUTOKON  FROM  EARLY  DESIGN: 
RECENT  EXPERIENCE  FROM  ACTUAL 
SHIP  DESIGNS 

H.  Oigaarden,  Shipping  Research  Services  A/S 

SESSION  2  FRANCIS  SCOTT  KEY 

BALLROOM,  SOUTH 
SESSION  CHAIRMAN:  R.  Price 

Avondale  Shipyards 

•  JAPANESE  SURFACE  PREPARATION  AND 
COATING  METHODOLOGY  AND 
MATERIALS 

G.  Soltz,  Consultant 

•  IMPLEMENTATION  OF  PRODUCTION 
ENGINEERING  TECHNIQUES 

M.  Bell,  A  4c  P  Appledore,  Ltd. 

L.  Flora,  Norshipco 

•  A  MANAGEMENT  SIMULATOR  FOR  SHOP 
STORES  IN  THE  U.S.  NAVAL  SHIPYARDS 

H. E.  Warren,  California  State  University  — 

Los  Angeles 

10:00  INFORMAL  DISCUSSION  PERIOD 
10:30  Concurrent  Sessions 

SESSION  1  FRANCIS  SCOTT  KEY 

BALLROOM,  NORTH  4c  CENTER 


i 
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SESSION  CHAIRMAN: 


GENERAL  SESSION  FRANCIS  SCOTT  KEY 

BALLROOM,  NORTH  &  CENTER 
SESSION  CHAIRMAN:  T.J.  0' Donohue 

Newport  News, 

Shipbuilding 

I  PRODUCTIVITY,  NAVY  STYLE 

J . W,  Tweedoal  e,  ll.S.  Navy 

I  QUALITY  CIRCLES,,  ,  DOING  BUSINESS 
BETTER  AT  THE  PHILADELPHIA 
NAVAL  SHIPYARD 


U.S.  NAVY  CAD/ CAM  PROGRAM  HULL 

sotveurviuew  development 

D,  He  person,  Advanced  Marine  Enterprises,  Inc, 

E,  By  er,  Advanced  Marine  Enterprises,  Inc 
JRITSijjPS  ■  SHIPBUILDING  CAD/ CAM 

1 1  We/lnfisf^p1  Assnciation 
A  NATIONAL  COALITION  FOR  THE 


HIPBUILDING  TECHNOLOGY 

1,  Helming,  Sof Teen,  Inc, 


PROGRAM 


SESSION  2 

SESSION  CHAIRMAN: 


FRANCIS  SCOTT  KEY 
BALLROOM,  SOUTH 


e  Shipyards 


ECONOMIC  BENEFITS  AND  TECHNOLOGY 
OF  CU/NI  SH  P  HULL  SHEATHING 
.,!  Sander,  The  Frank! i n  Research  Center 
LI  Schelly,  nternational  Copper  Research 
Associate  ,  Inc, 

E.K,  Thiele,  Copper  Development  Association 

m  imi  ji'pis 

VENTILATION  COMPONENTS  AND 


SYSTEM  FOR  PRODUCT  ON  OF  HIPS 
VENTILATION  COMPONENTS  AND 
F  L ATWORK 

T,R,  Galie,  I, aval  Ship  Systems 
Engineering  Station 
D,  Blais,  Bath  iron  Works  Corp, 

I  SHIP  STRUCTURAL  COST  PROGRAM 

A,  Fur i o,  David  1,  Taylor  Naval  Snip 
Research  and  Development  Center 

LUNCH 

GENERAL  SESSION  FRANCIS  SCOTT  KEY 
BALLROOM,  NORTH  &  CENTER 
SESSION  CHAIRMAN:  R,C,  Moore 
Newport  News 

Shi  pom  I  di  no 

,  IMPLEMENTATION  OF  INTERACTIVE 
GRAPHICS  FOR  STRUCTURAL  DESIGN 
AND  PART  DEFINITION 

G,  Panel  era,  General  Dynamics 
D,  Palmer,  General  Dynami cs 

,  HUMAN  PERFORMANCE  ENGINEERING 
AS  A  GUARANTEED  METHOD  OF 
PRODUCTIVITY  ,  NCREASE  „  n 

D.C,  Anderson,  University  oT  Notre  Dame 


:00  INFORMAL  DISCUSSION  PERIOD 


THURSDAY,  SEPTEMBER  17 


8:00  REGISTRATION 


8:30  Concurrent  Sessions 

SESSION  1 


GRAND  FOYER 


FRANCIS  SCOTT  KEY 
M,  NORTH  h  CENTER 


BALLROOM,  NORTH  &  CENTER 
SESSION  CHAIRMAN:  B.G,  Bohi 

Bet  hi  enem  Steel  Corp, 

,  THE  NEW  INTERACTIVE  GRAPHICS 
SYSTEM  AT  CALI  AND  ASSOCIATES 
L,  Lowery,  Cali  and  Assoicates,  Inc 

I  THE  MOST  COMPUTER  SYSTEMS  ■ 

SHIPYARD  APPLICATION 

L,  Kuh,  H, B,  Maynard  8  Co,,  Inc, 

I  INTERACTIVE  PARTS  DEFINITION  PROJECT 

R.  C,  Moore,  Newport  News  Shipbuilding 
A, F.  Kaon,  Newport  News  Shipbuilding 

SESSION  2  FRANCIS  SCOTT  KEY 

BALLROOM,  SOUTH 

SESSION  CHAIRMAN:  H..M,  Hunch,  ,  ,, 

,  AN  APPROACH  TO  SUcfeSlil  ^HlWffi 
PLANNING  AND  SCHEDULING 

S,  Knapp,  SPAR  Associates,  Inc, 

,  PLANNING  AND  SCHEDULING  SHIP 
CONSTRUCTION  SUBJECT  TO  LIMITED 

f.^esmmps,  SPAR  Associates,  Inc, 

I  IMPLEMENTATION  OF  A  PRACTICAL 

pvwnmr™1 

SIZED  SHIPYARDS 

J,N,  Spillane,  Shipbuilding  Consultants,  Inc, 

10:00  INFORMAL  DISCUSSION  PERIOD 

10:30  GENERAL  SESSION  FRANCIS  SCOTT  KEY 

BALLROOM,  NORTH  &  CENTER 
SESSION  CHAIRMAN:  R,  Lovdahl 

Todd  Pacific  Shipyards 
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12:00 

1:30 


3:00 

3:30 


4:30 


INTERACTIVE  STEEL  STRUCTURE 
DEFINITION  AND  GENERATION:  EFFECTS 
ON  MANPOWER  AND  LEADING  TIME 

R.  Di  Luca,  Italcantieri  S.P. A. 

I  A  PRACTICAL  APPROACH  TO  USING 
STANDARD  SOFTWARE  PACKAGES 
IN  SMALL  SHIPYARDS 

G,  Hof  man,  St,  Louis  Ship 

•  AN  INTRODUCTION  TO  ENGINEERING 
MODELS  (WITH  A  CASE  STUDY  IN  THE 
SHIPBUILDING  INDUSTRY)  ■ 

A  CHALLENGE 

if  Rotifer,  U.S.A., 

G.L,  dame, 

Dry  Dock  Company 

LUNCH 

GENERAL  SESSION  FRANCIS  SCOTT  KEY 
BALLROOM,  NORTH  &  CENTER 
SESSION  CHAIRMAN:  D,  ,,  Martin 

National  teel  0 


I  PRODUCI  Bl  LI  TY  FROM  CONCEPTUAL 
DESIGN  TO  SHI  P  CONSTRUCTION 

I , S,  MacDougall  A  k  P  Appl edor e,  Ltd, 

,  COMPUTER  ASSISTED  PROCESS 
MANUFACTURING  AND  ASSEMBLY  ■ 

A  FIRST  STEP  TOWARDS  INTEGRATION 

A,  Houtzeel,,  Organization  fox  Industrial 
Research,  fnc, 

INFORMAL  DISCUSSION  PERIOD 


FRANCIS  SCOTT  KEY 
I,  NORTH . St  CENTER 


GENERAL  SESSION 

BALLROOM . 

SESSION  CHAIRMAN:  1,11,  T 

Todd  Pacific 
•  PRODUCTIV  TY  -  MANAGEMENT’S 
BONUS  (I!)  OR  FAILURE  (??) 

F.H.  Rad,  Shipbuilding  Consultants,  Inc 

I  THE  U, 

PROGRA..  .....  . .  ...... 

Y,  Ichinose,  IHI  laxine  Technology,  Inc, 

ADj  OURNMENT 


S.  SHIPBUILDING  STANDARDS 
M  -LONG  RANGE  PLAN 
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APPENDIX  B:  I  REAPS  TECHNICAL  SYMPOSIUM  ATTENDANCE  LIST 


B a  1 1  i  mo r  e ,  Mar  y  I  and 
SEPTEMBER  15-17,  1981 


A&P  APPLEDORE  LI  Ml  TED 

Nor  t  h u mb r  i  an  Way,  Ki  I  I  i  ngwor  t  h 

Newcastle  Upon  Tyne,  ENGLAND 

Mai  col  m  Bell 

Ship  Production  Engi  neer 

I .  S.  MacDougal  I 
Di  rector 

ADVANCED  MARINE  ENTERPRISES 

1725  Jefferson  Davi  s  Hwy  -  Suite  1300 

Arl i  ngton,  VA  22202 

Barry  L.  Batchelor 
Syst  em  Analyst 

Eric  Byl  er 
Syst  ems  Analyst 

Dave  Hel  gerson 

Chief  Hull  Scientific  Sect 

Ricky  W.  Lee 
Sr .  Des i  gner 

Ot t o  P.  Jons 
V.  P.  Engineering 

ADVANCED  TECHNOLOGY,  I  NC. 

1  7  2  5  Jefferson  Davi  s  Hwy  -  Suite  300 
Arl i  ngton,  VA  22202 


Stephen  T .  Fisher 
Senior  Program  Engineer 

THE  AMERI  CAN  SHI  P  BUI  LDI  NG  COMPANY 
AMSHIP  Div. 

400  Colorado 
Lorai  n,  OH  44052 


Gordon  Cal  vi  n 

VP  Planning  &  Production  Cont  r  ol 

Ray  Francis 
Manager  -  Engi  neer i  ng 

Ed  Wi  n g e n r  o t  h 
We  I  d  i  n  g  Engineer 
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ANDERSON  ENGI  NEERS  I  NC. 

2  0  0  The  I  ma  Dr  i  ve 
Carnegie,  PA  15106 

Gary  L.  Schnor r enber g 
Nat i  onal  Sales  Manager 

D.  A  P  PL  ETON  co,,  i  nc.  (  DACOM) 

P.  0.  Box  838 

Manhattan  Beach,  CA  90266 

A .  Wa  y  n  e  Snodgrass 
Project  Manager 

AUTO- TROL  TECHNOLOGY 
1  2  5  0  0  N .  Wa  s  h i  n  g  t  o  n 
Denver,  CO  80233 


Walt  Si  mps on 

Manager  of  Appl  i  cat  i  ons  Dev. 


AVONDALE  SHI  PYARDS  I  NC. 

P.O.  Box  5  0  2  8  0 
New  Or  I  eans ,  LA  70150 

John  Peart 
Richard  Price 

AVONDALE  SHI  PYARDS  I  NC. 

76  Dunl  ci  t  h  Ct . 

Marrero,  LA  70072 

Vi  ncent  H.  Nuzzo 
Supt .  Mol  d  Loft 

BALTIMORE  MARINE  SERVICES 
22  W.  Padoni  a  -  Suite  C252 
Ti  moni  urn,  MD  21093 


Robert  Denni  son 

Gordon  Ki  nka i  d 
Pr es i  dent 

Tom  Kneeshaw 
VP 

BAND,  LAVI  S  &  ASSOCI  ATS  I  NC. 

6  7  0  Ritchie  Hi  ghway 
Sever na  Pk,  MD  21146 


Paul  R.  Van  Mat  er ,  j  r 
Seni  or  Naval  Ar  chi  t  ect 
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BATH  I  RON  WORKS 
7  0  0  Wa  s  h  i  n  g  t  o  n  Street 
Bath,  Mai  ne  04530 


David  Blais 

J .  R.  E r  i  k s o n 
F FG  Des i  gn  Mgr . 

j .  R.  Fortin 

j.  C.  Mason 

Richard  B.  Si  ek 

NC  Pr  oj  edt  Coor  di  nat  or 

D.  H.  Thompson 

Pr  oduc  i  bi  I  i  t  y  Project  Engineer 

James  R.  Vander  Schaaf 

Supvr,  of  Planning  Systems  Development 

S .  Wo  I  k  o  w 


BAY  SHI  PBUI  LDI  NG  CORP. 
605  N.  Third  Ave. 
Sturgeon  Bay,  Wl  5  4  2  3  5 


Robert  H.  Mi  1 1  er 

VP,  Di  r  ect  or  of  Engineering 


BETHLEHEM  STEEL  CORP. 

CTD-  Spar  r  ows  Point  Shipyard 
Spar r ows  Point,  MD  21219 

V.  G.  Adams 

Hull  Dr  af  t i  ng  Dept . 

Bruce  Bohl 

Lead  /  Programmer/ Anal  yst 

Karl  E.  Briers 
System  Engi  neer 

Mar  t  i  n  Castle 
Sr .  Des i  gner 

Kevi  n  D.  Dyer 
Sr,  Engr, 

Edwi  n  Faus 
Industrial  Engineer 

Isaac  Gemmel  I 

Chief  Electrical  Dr  af  t  s  man 

Sudarshan  K.  Gupta 
Seni  or  Engi  neer 

j  oseph  Hasl  beck 

Chi  ef  Machi  nery  Draftsman 

Nicholas  V.  Haynes 

supt . ,  Product i  on  Engi  neer i  ng 
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BETHLEHEM  STEEL  CORP.  (continued) 
CTD-  Spar  r  o  ws  Point  Shipyard 
Spar r o ws  Point,  MD  21219 


Art  Huge 

Shi  pyar  d  Cont  r  ol  I  er -  Account i  ng  Dept . 

Henry  Jones 
Plant  Engineer 

J  ames  P.  Kozo 
Project  Manager 

Ed  Marcavage 

Comput  er  Applications  Sect . . 

Wi  1 1  i  am  P.  McCI  oskey 

General  Foreman-El  ectri  cal  &  Sheet  Metal 

Peter  McNair 
PI  anni  ng 

Alex  Mi  1 1  er 
Chief  Planner 

Mi  ke  Mi  1 1  er 
PI  anni  ng 

T.  L.  Mullin 
Chi  ef  Draftsman 

Tahanh  Mi  nh  Ng o 

Comput  er  Applications  Sect . 

Dan  Romanchuk 
General  Supt. 

Ger  a  I  d  Si  mmons 
Pipe  F  o  r  e  ma  n 

Frank  j  .  SI  yker 

Chi  ef ,  Basic  Shi  p  Desi  gn 

Norm  S  mi  t  h 
Supt .  Out  f i  1 1 i  ng 

John  Spies 

Comput  er  Appl  i  cat  i  ons  Sect . 

Davi  d  T.  Ver  met  t  e 
E  x  e  mp  t .  Supervisor 

Dave  Watson 


BETHLEHEM  STEEL  CORP. 
Shipbuilding 
Mar t i  n  Tower 
Bethlehem,  PA  18016 


Henry  A.  Ba i  er I  ei  n 
Supt .  Mai  nt .  Practices 

John  C.  Estes 

Assi  st  ant  VP,  Shi  pbui I  di  ng 

Eugene  Schorsch 
Manager 
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BRI  Tl  SH  SHI  P  RESEARCH  ASSOCI  ATI  ON 
Wa  I  I  send 

Tyen  &  Wear  NE28  6UY 
ENGLAND 

D.  R.  Patterson 


BRITI  SH  SHI  PBUI  LDERS 
Benton  House,  136  Sandyford  Road 
Newcast  I  e  upon  Tyne,  NE1  1QE 
ENGLAND 


George  R.  S n a i  t  h 
Di  rector  of  Research 


CADCOM  DIV, 

MANTECH  I  NTL  CORP. 

107  R i  d g e I  y 
Annapol  is,  MD 

John  C.  Gebha r dt 
Chi  ef  Scientist 

CALCOMP 

3  3  2  0  E .  La  P a  I  ma 
Anahei  m,  CA  9  2  7  0  6 

R  a  y  mo  n  d  T .  T  h  e  x  t  o  n 
CAD/COM  Manager 

CALI  &  ASSOCIATES,  I  NC. 

3101  37th  Street  -  Suite  130 
Met  ai  r i  e,  LA  7  0  0  0  1 

Filippo  Cali 
Pr  es i  dent 

Lonnie  Lowery 
Consul  t  ant 

CALIFORNIA  STATE  UNIVERSITY  -  L.  A. 

5151  State  University  Dr  i  ve 
Los  Angel  es,  CA  90032 

Hugh  E.  Warren 

Prof  essi  or  of  Account  i  ng 

School  of  Business  and  Economi  cs 

CAMSCO 

2171  N.  Lake  Parkway  •  Suite  116 
Tucker,  GA  30084 


Joseph  W.  Wade 

Mgr .  Eastern  Regional  Sales 
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CDI  MARINE  COMPANY 

1725  j  ef f erson  Davi  s  Hwy  ■  Sui  te  613 
Arl i  ngton,  VA  22202 

Do  n  a  I  d  At  k i  ns 
Wi  1 1  i  am  H.  Hunl  ey 
Robert  Van  Bui  t en 

COLLI  NGWOOD  SHIPYARDS 

Canadi  an  Shipbuilding  &  Engineering  Ltd. 

Colli  ngwood,  ONT. .Canada 

Laurie  Moor e 
Systems  Analyst 

CORPORATE-TECH  PLANNI  NG  I  NC. 

John  Hart  Mans  i  on-  The  Hill 
P  o  r  t  s  mo  u  t  h ,  N  H  0  3  8  0  1 


Rodney  A.  Robi  nson 
Executive  Staff  Member 


DAVI  E  SHI  PBUI  LDI  NG  LTD 
P.  0.  130  Lauz  on  Levis 
Quebec,  Canada 

M.  Donni  son 

Manager  of  Engi  neer i  ng 

Marc- Guy  Let  our  neau 

Des i  gner  and  Scientific  Analysis 

Char  I  es  Met  hot 

Steel  Wo r k  Planning  Manager 

DESIGNERS  &  PLANNERS 
2341  j  eff erson  Davi  s  Hwy 
Arl i  ngton,  VA  22202 


jon  Gude 

Comput  er  Specialist 
Steve  Kl  ompar ens 

Head,  Comput  er  Aided  Ship  Design 


FMC 

Mar  i  ne  &  Rai  I  Equi  pment 
4  7  0  0  N.W.  Front  Avenue 
Portl  and,  OR  97208 


Wa 1 1  er  Mac Donal  d 
Manager  Mar i  ne  Oper at i  ons 
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THE  FRANKLIN  RESEARCH  CENTER 
Di  vi  s  i  on  of  The  Franklin  Institute 
20th  &  The  Par kway 
Philadelphia,  PA  19103 

L .  W.  S  a  n  d  o  r 

GALVESTON  SHI  PBUI  LDI  NG  CO. 

P.O.  Box  2  6  6  0 
Gal  vest  on,  TX  7  7  5  5  3 

Bruce  D.  J  ohnson 
Chi  ef  Engi  neer 

GENERAL  DYNAMICS 
Electric  Boat  Di  v. 

Eastern  Point  Rd . 

Groton,  CT  0  6  3  4  0 

Kenneth  D.  Brown 

Oper  at  ions  Engineering  Manager 

Thomas  F.  McCarthy 
Principal  Engi  neer 

Doug  Pal  me r 

David  V.  Pearson 
Chi  ef  Engi  neer 

GENERAL  DYNAMICS 
Electric  Boat  Di  v. 

Quonset  Poi  nt  Facility 
North  Ki  ngst  own,  Rl  0  2  8  5  2 

Victor  Si  bi  1 1  a 

Chi  ef  Central  Trade  PI  anni  ng 

John  M.  Wall  ent 

Chi  ef  of  Aut  omat  ed  Processes 

GENERAL  DYNAMICS 
Data  Syst  e  ms  Di  v. 

Eastern  Pt.  Road 
Groton,  CT  06340 


Paul  M.  Cofoni 
Mgr.,  CAD/CAM 

George  Panciera 
Sr  Sof t wa r e  Engineer 
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GENERAL  DYNAMICS 

Qui  ncy  Shipbuilding  Di  v. 

97  East  Howard  Street 
Qui  ncy,  MA  02169 

Russel  I  G.  Bi  1 1  ar d 
Design  Chi  ef  /  Mol  d  Loft 

Lee  A.  Denney 
I  REAPS  Repr  esent  at i  ve 

Robert  B.  Geary 
Di  rector  of  Engi  neer i  ng 

GENERAL  DYNAMICS  CORP. 

Dat  a  Syst  e ms  Ser  vi  ces 

12101  Woodcr  est  Executive  Dr  i  ve 

St.  Louis,  MO  63141 


B.  j .  Breen 
Director,  CAD/CAM 

GENERAL  ELECTRIC  COMPANY 
Industrial  Sales  Di  v. 

6  0  6  0  Jefferson  A  ve.  -  Suite  8  0  0  1 
Newport  News,  VA  23605 

Mar t  i  n  W.  Steffens 
Sales  Manager 

Gl  BBS  &  COX,  I  NC. 

40  Rector  St . 

New  York,  NY  10006 

Mai  col  m  Di  ck 

GRUMMAN  AEROSPACE 
Advanced  Mar i  ne  Syst  e ms 
Bethpage,  NY  11714 

Gordon  S a mmi  s 
Naval  Architect 

Bob  Ski  r kani  ch 

Sr .  Science  Syst ems  Analyst 

HEMPEL'S  MARINE 
Ship  Bldg.  Di  v. 

Foot  of  Carrie  Ave. 

Wal  I  i  ngt  on,  NJ 


J  .  H.  Shubr ook 
Nat  I .  Sales  Manager 
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j  .  j  .  HENRY  CO. ,  I  NC. 

We s t  Park  Drive 

Mt .  Laurel  Industrial  Park 

Mo o r  e s  t  o wn ,  Nj  0  8  0  5  7 

Edward  T.  Barry 

John  H.  Kl  ose 
Assi  st ant  VP 

Gordon  PI  anci  c h ,  j  r . 

HYDRONAUTI  CS,  INC. 

7210  Pi  ndel I  School  Rd. 

Laurel,  MD 

Stephen  j .  Daugar d 
Research  Sci  ent i  st 

Thomas  M.  Sauer 
Research  Sci  ent i  st 

I  HI  MARI  NE  TECHNOLOGY  I  NC. 

100  Church  Street  -  Suite  1830 
New  York,  New  York  10007 

Yoshi  nonu  I  chi  nose 
VP 

1 1 T  Research  Institute 
10  West  35th  Street 
Chicago,  I  L  60616 

E  d  mu  n  d  R .  Bangs 
I  REAPS  Manager 

Lind  M.  Bender 

General  Chairman,  I  REAPS  Technical  Symposium 

Vi  ct  or  Fi  scher 
Staff 

Mar  gar i  t  a  Hernandez 
I  REAPS  Librarian 

I  NDUSTRI AL  CONSULTANTS,  I  NC. 

6726  Sulky  Lane 
Rockvi lie,  MD  20852 

M.  B.  Miller 
President 

S.  j  .  Mi  I  I  er 

Ass i  st  ant  to  President 

I  NFORMATI  ON/ DOCUMENTATI  ON 

Box  17109  -  Dul  I  es  I  nt  er  nat i  onal  Ai  r  port 

Was  hi  ngt  on,  DC  2  0  0  4  1 

Michael  S.  Saboe 
Director 
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INGALLS  SHIPBUILDING 

Di  vi  si  on  of  Litton  S  y  s  t  ems,  I  nc. 

P.  0.  Box  149 
Pascagoul  a,  MS  39567 

Wes  I  ey  Eugene  Beech 
M.S.  2018.07 

G.  A.  Houst  ei  n 

Design  Sped  al  i  st  -  M.  S.  3  9  5  6  7 
Bill  Hoven 

Technical  Applications 
A.  j .  Mor  r  i  s 

Manager,  Interactive  Graphics  Dept. -M.S. 

F .  M.  Perry,  Jr. 

VP,  Productivity  &  Operational  Evaluation 

R.  H.  Slaughter,  Jr. 

M.S.  1  0  9  0-  0  2 

M.  B.  West 

Section  Manager  -  M.  S.  1013-01 

INTERCAN  LOGISTICAL 
c  /  o  Col  I  i  ngwood  Shipyards 
Colli  ngwood,  ONT.  Canada 

John  J  .  Dougherty 
Vice  Pr es i  dent 

INTERNATIONAL  COPPER  RESEARCH  ASSOCIATION,  INC. 

708  Third  Avenue 
New  York,  NY  10017 

L.  McDonal  d  Schet  ky 
Tech.  Di  r.  Metal  I  urgy 

1  NTERSHI  PPI  NG  CONSULTANTS  CO. 

2  5  0  7  Red  Oak  Circle 
Springfield,  PA  1  9  0  6  4 

Ral  f  Ohl  i  n 

I  TALCANTI  ERI 
Corso  Cavour  1 
Trieste,  Italy 

Renzo  Di  Luca 


J  ACKSONVI  LLE  SHI  PYARDS  I  NC. 
P.O.  Box  2  3  4  7 
J  acksonvi  lie,  FL  3  2  2  0  3 


Richard  Powel  I 
Production  Coordinator 


3  9  5  6  7 
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LOCKHEED  SHIPBUILDING  AND  CONSTRUCTION  CO. 

2  9  2  9  1  6  th  Avenue  S.W. 

Seattl  e,  WA  98134 

0.  G.  ( Ot  i  s)  Edwards 
Product  ion  Manager  -  Yard  1 

Ger al  d  A.  Flynn 

Craft  Super i  nt  endent -  Lofting 

L.  W.  (Bill)  Frank 

Di  r  ect  or  of  New  Const  r  uct i  on 

T  h  o  ma  s  K  u  h  I  me i  e  r 
Design  Engi  neer 

Davi  d  E.  Todd 

Sr .  Syst e ms  Engineer 

LOCKHEED  Ml  SSI  LES  &  SPACE  CO. 

P.  0.  Box  504 
Sunnyval  e,  CA  94088 

Wi  1 1  i  a  m  Saunders 
Staff  Engi  neer 

LONG  BEACH  NAVAL  SHI  PYARD 
Long  Beach,  CA  90822 

Jeffrey  D.  Ar  t  hur  s d 
Naval  Architect 
Code  2  5  0.  1  1  LBNS 

Kenneth  E.  Knol I  enber g 
Supervi sory  Naval  Archi  t  ect 

MARI  NE  I  NDUSTRI  ES  LI  Ml  TED 
B.P.  550 

Sor el ,  Quebec,  CANADA 

Mi  chel  Cloutier 
Industrial  Engineer 

Leon  Gel i  nas 
Chi  ef  Desi  gner 

MARI  NETTE  MARI  NE  CORP. 

Ely  Street 

Mar  i  net  t  e,  WI  54143 


Wi  1 1  i  am  J .  Kel  I  er 
Chief,  Steel  Des i  gn 

Gilbert  Snyders 
VP- Manuf  act  ur i  ng 

Mi  c  ha  el  Wade 
Production  Engineer 
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MARITIME  ADMINISTRATION 
Department  of  Commerce 
Washi  ngt  on,  DC  2  0  2  3  0 


Mary  B.  Arter 
Comp ut er  Specialist 

Office  of  Ship  Const r uct i  on- Engi  neer i  ng  Computer  Group 
Wi  1 1  i  a  m  P .  F  a  n  n  o  n 

Shipbuilding  Estsi  mator- Di  v.  of  Shipbuilding  Costs 
John  j .  Garvey 

Acting  Director,  Office  of  Advance  Ship  Dev. 

.  Davi  d  Gessow 

Naval  Architect  -  Office  of  Shipbuilding  Costs 
Room  4868 

Nancy  C.  Harris 

Industrial  Sped  al  i  st  (Shipbuilding) 

Robert  M.  Henry 

Engi  neer  -  Dept .  of  Transportation 
ohn  M.  Hot  al  i  ng 

Mgr.  Shipbuilding  Analysis,  Dept,  of  Transportation 
Joyce  Isaacs 

Computer  Programmer,  Dept,  of  Transportation 

Freddi  e  T.  J  ohnson 

Chief,  Engi  neer  i  ng  Comput  er  Group 

Of  f  i  ce  of  Ship  Construction 

oseph  Ki  m 
Naval  Architect 

Ronald  K.  Ki  ss 

Acting  Assistant  Admi  n.  for  Shipbuilding 

Alexander  C.  Lands  bur  g 

Mgr .  Comput  er  -  Ai  ded  Cost  Anal  ys  i  s 

Room  4868 

George  H.  Levi  ne 

Assistant  Chief,  Di  v.  of  Naval  Arch. 

Robert  F.  Me G i  nn 
Shipbuilding  Analyst 
Of  f  i  ce  Ship  Const  ruction 

Robert  McNaul  I 
Comput  er  Specialist 

Office  of  Ship  Const r uct i  on- Engi  neer  i  ng  Group 

Gary  j .  Nort  h 
Naval  Architect 

Of  f  i  ce  of  Ship  Const  r  uct  i  on-  Room  4  0  5  9 

T  h  o  ma  s  R .  P  r  e  ms  k  i 

I  ndust  rial  Sped  al  i  st 

Of  f  i  ce  of  Ship  Construction 

Robert  Schaffran 
R&D  Program  Manager 
Advanced  Ship  Devel  opment 

Mi  chael  W.  Touma 
Naval  Architect 

Mark  Truf f er 

Cont  r  act  Admi  ni  st  r  at  or 

Di  v.  of  Domest  i  c  Costs 

T  h  o  ma  s  H .  V  o  d  i  c  k  a 
Mgr .  Shipbuilding  Ops . 

Di  v.  of  Production 

Robert  H.  Netzel 
Industrial  Sped  al  i  st 
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MARITIME  TRANSPORTATION  RESEARCH  BOARD 
Nat  i  onal  Academy  of  Sci  ences 
2101  Const  i  t  ut  i  on  Ave. ,  N.  W. 

Wa s h i  ngt  on,  DC  2  0  9  1  0 


John  j .  Nacht shei  m 
Executive  Di  r ect or 

MARYLAND  SHI  PBUI  LDI  NG  &  DRY  DOCK  CO. 

P.O.  Box  537 
B a  1 1  i  mo r  e ,  MD  21203 

Saul  Levi c k a s 
Ship  Supvr, 

Ray  Mi  I  I  s 

For  eman- Sheet  met  al  Dept. 

Roy  T.  Shi f I  et  Jr. 

Supv.  Techni  cal  Computer  Ctr 

H.  B.  MAYNARD 
6  Wo  o  d  me  r  e 

Stanford,  CT  0  6  9  0  5  Louis  K u h 


McDERMOTT  INCORPORATED 
P.O.  Box  588 

A  me  I  i  a,  LA  7  0  3  4  0  S  a  n  j  ay  Beshmukh 

Pr  oj  ect  Engi  neer 

Bi I  I  Coneybear 
Pr  oj  ect  Engi  neer 

j  anet  Gr  ani  er 

Technical  Programmi  ng  Group  Leader 

Francisco  San  Mi  guel 

V.  P.  &  Gen.  Mgr . 

Ken  Tabor 
NC  Coor  di  nat  or 


McDERMOTT  INCORPORATED 
P.O.  Box  128 

New  Iberia,  LA  7  0  5  6  0  Ri  chard  Adams 

Chi  ef  Engi  neer 

Tom  Ver r et 
Engineer's  Aide 


McDERMOTT  INCORPORATED 
1010  Common  Street 

New  Or  I  eans,  LA  Maur i  e  B.  Marcus 

Section  Leader 
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McDermott  i  ncorporated 

P.O.  Box  2  2  4  9 
Gulfport,  MS  39503 

Lowel I  Baudoui  n 
Production  Coordinator 

Denni  s  Garrard 

Supervi  s o r  of  Proj  ect  Engi  neers 

j  ohn  j  .  mcmullen  associ  ates 

Rouse  Tower  -  6060  jefferson  Avenue 
Newport  News,  VA  23605 


T  h  o  ma  s  F .  Bridges 
VP 

B.  L.  Skeens 
VP 


UNIVERSITY  OF  MICHIGAN 

Dept,  of  Naval  Architecture  and  Marine  Engineers 
Ann  Arbor,  Ml  48109 


Howard  M,  Bunch 
As  s  oc i  at  e  Professor 

Mi  chael  Parsons 

Chairman,  Dept,  of  Naval  Architecture 

Ml  TSUI  ENGI  NEERI  NG  &  SHI  PBUI  LDNG  CO,  ,  LTD, 

3050  S,  Post  Oak  Road  #590 
Houston,  TX  77056 


M,  Taki  zawa 


NATI  ONAL  STEEL  &  SHI  PBUI  LDI  NG  CO, 
Harbor  Dr,  and  28th  St, 

P.O.  Box  8  0  2  7  8 
San  Diego,  CA  9  2  0  1  0 


Robert  j  ,  Derusha 

Director  Planning  &  Production  Control 
Jorge  Kr ohn 

Mgr ,  Production  Engineering 
John  Light  body 

Di  r  ect  or  Est  i  mat  i  ng  &  Facilities 

Dougl  as  J ,  Mart  i  n 

Mgr , ,  Research  &  Devel  opment 

Donald  A,  Spa  nni  nga 

Di  r  ect  or ,  I  nf  or  mat  i  on  S y s t  ems  Dept , 

Jack  Wa  s  s  e  r  b  o  e  h  r 

Supervi  sor-Techni  cal  Engi  neer i  ng 


OFFICE  OF  NAVAL  RESEARCH 
(ONR) 

Arl  i  ngton,  VA  2  2  2  1  7 

Nicholas 


Per  r  one 
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NAVAL  MATERIAL  COMMAND 
Phi  I  adel  pha,  PA  19112 


Eugene  Zybl i  kewycz 
Me c h .  Engr. 

HQ  NAVAL  MATERIAL  COMMAND 
MAT  064 

Wa s h i  ngt  on,  DC  2  0  3  2  6  0 


Wi  1 1  i  a  m  F .  Holden 
Gener al  Engi  neer 


U.S.  NAVAL  ACADEMY 
Naval  Syst  e ms  Engi  neer i  ng 
Annapol  i  s,  MD 


Bruce  Nehr I i  ng 
Professor 

NAVAL  SEA  SYSTEMS  COMMAND 
Dept,  of  the  Navy 
Was  hi  ngt  on,  DC  2  0  3  6  2 


Philip  An  k  I  o  wi  t  z 

Techni  cal  Di  r  ect  or  ( Act  i  ng)  Comput  er 
Suyppor t  Des i  gn 

Mi  c  ha  el  Aug  hey 
Naval  Architect 

Craig  Carlson 
Naval  Architect 

j  a  me  s  C I  a  f  f  e  y 
Naval  Architect 

j,  W,  Cuthbert 

Engineer,  Manufacturing  and  Shipbuilding  Tech, 
SEA-90M1 

j  i  mmy  W,  Fuller 

Industrial  Speci  al  i  st ,  Code  0  7  K 

Thomas  Gallagher 
Supv,  Naval  Architect 

Page  Glennie 
Naval  Architect 

Thomas  Goodi  ng 
Naval  Architect 

Wal  I i  n  D,  Hoi  t  gr  en 
Naval  Architect 

Gar  I  y  L,  Jayne 
Deputy  Project  Manager 
PMS  383, B 

j  os  peh  Lucie 
Naval  Architect 
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NAVAL  SEA  SYSTEMS  COMMAND  (continued) 

Dept,  of  the  Naval 
Wa s h i  ngt  on,  DC  2  0  3  6  2 

Robert  L,  Mi  I  ner 
Industrial  Engineer 

Tosh  N  o  mu  r  a 
Naval  Architect 

John  Rosborough 
Naval  Architect 

Vincent  S a n t  o ma  r  i  no 
Naval  Architect 

Lewi  s  C,  S mi  t  h 

Naval  Ar  chi  t  ect ,  Code  31241 

Ronald  Wal  z 
Naval  Architect 

Ri  chard  Wei  ser 
Naval  Architect 

NAVSEA  METAL  BR, 

12111  Hoi  I  y  Kno I  I  Cr, 

Great  Falls,  VA 

Charles  L,  Null 
We  I  d i  n  g  Eng, 

NAVAL  SHI  P  SYSTEMS  ENGI  NEERI  NG  STATI  ON 
Phi  I  adel  phi  a  Naval  Base 
Philadelphia,  PA  19112 


Thomas  Gal  i  e 
Pr  oj  ect  Manager 

Wal  t  er  Ko 1 1  a r 

Mechani  cal  Engineer,  Code  035, 1 


U.S.  NAVY 

Office  of  the  Assistant  Secretary  of  the  Navy 
Reston,  VA  22091 

A,  R,  Di  Trapani 

Di  rector  of  Shi  p  Programs 

Ca  pt ,  Clyde  C,  Mor  r  i  s 

Asst ,  Di  r  ect  or  Ship  Pr  ogr  ams 

j  ames  W,  Tweeddal  e 

Di  r ,  Productivity  Management 

U.S.  NAVY 

Industrial  Resources  Det  achment 
Philadelphia,  PA  19112 


Davi  d  Fabry 
Mech,  Engr, 
'Bldg,  75 
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NEWPORT  NEWS  SHI  PBUI  LDI  NG 
4101  Was  hi  ngt  on  Ave 
Newport  News,  VA  23607 

M.  Brady 

Cont  r  act  Specialist 

B.  Bridges 
Contract  Manager 

j .  L.  Camden 

Production  Cont r ol  Supvr . 

M.  L.  Garrison 
Cost  Engi  neer 

j .  G.  Gemski 

Production  Control  Mgr- X0 2 C  Steel  Fabr 
B.  C.  Howser 

A.  F.  Kaun 

John  A.  Lina 
Manager,  CAD/CAM 

Norman  T.  Monk 
Sect i  on  Manager 

Richard  C.  Moor e 

Thomas  O'  Donohue 

G.  D.  Shul  enbur  g 
Chi  ef  Des i  gn  Engi  neer 

D.  W.  Stewart 
Manager,  Fabr i  cat i  on 

Mar k  I .  Tanner 

Speci  al  Assi  gnment 

B.  C.  Vi  nson,  Jr. 

Mol  d  Loft  Supv 

NKK  AMERI CA  I  NC 
Shipbuilding 
450  Park  Ave 

New  York,  NY  10022  Shusuke  Maeda 

Naval  Ar  chi  t  ect 

Mi  chi  nosuke  Unozawa 
Techni  cal  Counsel  or 


NORFOLK  NAVAL  SHIPYARD 

Portsmouth,  VA  2  3  7  0  9  Gary  B.  Ettenger 

Industrial  Engineer 

Craig  M.  Kuehn 

Engi  neer  i  n g /  Comp.  Spec.  -  Code  2  44- 04 
W.  L.  Sawyer,  Jr. 

Mechani  cal  Engi  neer i  ng  Techni  ci  an 

Herman  B.  Smith 
( Engi  neer i  ng  Techni  ci  an- 1 1  / 1 0 

619 


NORFOLK  NAVAL  SHI  PYARD  (continued) 

Portsmouth,  VA  2  3  7  0  9 

B.  B.  Seebo 

I  ndust  r i  al  Engi  neer  i  ng  Tech. 

Her  man  B.  Smi  t  h 

Head,  Test  &  Dev.  Branch  Welding  Eng.  Di 

Marvi  n  F.  Teachey,  J  r. 

Supervi  sor  of  Naval  Archi  tects 

NORFOLK  NAVAL  SHI  PYARD 
3  0  6  0  Bl  ackst  one  CT 
Virginia  Beach,  VA  2  3  4  5  6 

Jim  Mar  t  i  n 

Pr  oj  ect  Engi  neer -  Code  3  8  7  0 

NORSHI  PCO 
P.O.  Box  2100 

Norf  ol  k,  VA  2  3  5  0  1  Wi  I  I  i  am  Blazer 

Production  Engineer 

Les  Flora 

j .  G.  Price 

Sr .  VP  of  Sped  al  Projects 

NORTH  AMERICAN  COMPUTER  CONSULTANTS,  LTD. 

1516  North  State  Parkway 
Chicago,  I  L  60610 

Ernest  Anderson 

Di  rector  of  Research  &  Devel  opment 

UNIVERSITY  OF  NOTRE  DAME 

Haggar  Hall 

Not  re  Da  me,  IN  4  6  5  5  6 


Chris  D.  Anderson 
Professor  of  Psychol  ogy 

NUMERICAL  CONTROL  APPLICATIONS 
A  Di  v.  of  Upper  Lakes  Shipping  Ltd. 
c / o  Port  Wei  I  e r  Dr y  Docks 
P.O.  Box  3011 

St .  Catharines,  Ont ar i  o,  CANADA 

jesse  Harkey 
Manager 


OFFSHORE  POWER  SYSTEMS 
8  0  0  0  Ar I i  ngt  on  Expr  essway 
Jacksonville,  FL  3  2  2  1  1 


Clifford  M.  Hammond 

Mgr.  Manufacturing  Engineering  &  Control 

Richard  A.  LaBel  I  e 
Manager ,  Engi  neer  i  ng  Adm. 
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Additional  copies  of  this  report  can  be  obtained  from  the 
National  Shipbuilding  Research  and  Documentation  Center: 

http://www.nsnet.com/docctr/ 

Documentation  Center 
The  University  of  Michigan 
Transportation  Research  Institute 
Marine  Systems  Division 
2901  Baxter  Road 
Ann  Arbor,  Ml  48109-2150 

Phone:  734-763-2465 

Fax:  734-763-4862 

E-mail:  Doc.Center@umich.edu 


